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(54) Identification ol 
Microorganisms 

157) A kit for the. identification of 
microorQenitms. is made op of b plate 
1 0 subdivided Into several 
compartments A. B at least tome of 
which B coniein a solid medium 13 on 
which a microorganism can grow after 
the addition of one or more nutrients 
and at least one of which A preferably 
contains a solid medium containing all 
the nutrients necessary for 
microorganism growth, and a variety 



of different solid tablets supplying the 
nutrienx(s) lacking from the media in 
the compartments B in a variety of 
ways. The morphology of the 
microorganism to be identified is 
studied In compartment A and its 
metabolism when presented with a 
variety of different candidate 
nutf fonts, usually in the tablets, is 
studied in the compartments B, these 
compertmenTs preferebly being used 
merely to study carbohydrate and 
nitrogen metabolism and its reaction 
to the urease test 
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SPECIFICATION 

Identification of Microo? gsnlsms 

This Invention relates to the identification of 
microorganisms by investigating their 
6 ccrbohydrete and nitrogen metabolism snd their 
morphology. By mTcroorgen1sm9. otherwise 
referred to as microbes, we mean prlrr.arny 
actinomycete. yeasts and becterla. 

In human end veterinary medicine as welt es In 
1 0 the food and fermentation Industries the 
identification of microorganisms Is important 
Knowledge of the identity of a microbe is 
indispensable in choosing fi method for its 
destruction or for modifies lion of Us growth 
15 conditions. The identification of pathogenic 
microorganisms Is essentiel in assessing their 
pathogenicity end selecting the right therepy. 

Microorganisms are uteful in the food and 
fermentation Industry, but they are alto often 
20 contamlnBtive. These conteminents must be 

identified to that their origin can be found Bnd the 
best way to prevent their further growth snd 
spreading be (elected. 

The Identification of microbes Is beted 
25 principally on their morphology, their ability to 
utilize various carbohydrates and nitrogen 
sources, their growth condition requirements, end 
some other chare cteristics. 

Carbohydrate EStimilation tests end nitrogen 
30 metabolism tests can be performed according to 
any of three fundamentally different methods: the 
auxfincgrephlc method, the broth tube method of 
Wlckerham, end the slant tube method developed 
from the letter. They are described In the Manuel 
35 of Clinical Microbiology. 2nd ed.. 1S74, pp. 
481 — 507, and Journal of Clinical Microbiology 
2.No. 1.l975,pp.21 — 34. 

The methods mentioned above and their 
vgrlous modifications have ctrtein drawbacks. 
40 They require much equipment — test tubes, pistes, 
culture media, etc. — ihey take up much working 
space and they ere laborious end time- 
consuming. Moreover, the risk of contamination 
increesos with the phDtes of work and the 
46 emount of materiel used. 

The present invention see kg to provide a 
means of avoiding or overcoming these 
disadvantages. We heve found thet It Is possible 
to carry out all the necessBry tests except 
50 fermentation tests, i.e. all the carbohydrate end 
nitrogen metabolism tests required for 
Identification, bs well es the cultivation for the 
morphological test, on a single plate or dish, 
which 1e divided into several compartments* Thus 
B5 the mcterlal. time, and lebour required, as well as 
the pheses of work, can be essentially reduced. 

According to the invemion there is provided a 
device for use In the Identification of 
microorganisms by studying their growth under 
&0 different circumstances, comprising a pletB 

subdivided into several isolated compartments at 
leest some of which comsin e tclld medium on 
which a microorganism to be identified can grow 
after the addition of one or more nutrients. 



65 whereby the effect of adding different possible 
nutrients for microorganism metabolism can be 
rtudied. 

The invention further provides a kit foT use in 
the Identification of microorganisms comprising a 

70 device es specified above and a plurality of tablets 
each containing one or more nutrients and/or 
cendldate nutrients for the growth of the 
microorganism, optionally a binder end/or a filler 
and optionally en indicator for Indicating the 

75 results of the study on the effect of adding a 
particular candidete nutrient. 

The invention also provides 8 method of 
Identifying microorganisms employing a kit as 
defined above, comprising inoculating the solid 

60 media in the compartments with the 

micros rgenism to be Identified; studying the 
morphology of the microorganism growing in at 
least one of the compartments In the presence of 
all the necessary nutrients for Its growth; adding 

85 the tsblets to cornpertments containing solid 
media lEcklng one or more nutrients, the tablets 
being selected so that after their eddltlon end the 
addition of any non-solid candidate nutrient eech 
compeamtnt (other then any desired control 

90 compertment) has all the necessary nutrients for 
microorganism growth except thet In some 
compartments e candidete nutrient is present 
instead of a nutrient a variety of different 
candidete nutrients being used In different 

95 ccmpertmonts; and studying the effect on 

microorganism growth of the candidate nutrients. 

One embodiment of e device according to the 
invention is shown in the accompanying 
drawings, in which 
1 00 Figure 1 is a perspective view of the plate with 
cuKure media and tablets in position; 

figure 2 is a vertical cress-section of the plate; 
end 

Figure 3 is a plan view of the plate from Bbove. 

1 Ob Referring to the drawings, the device is a 

sierile. rectangular plete 1 0 provided with a cover 
1 1 end divldod into several square compartments, 
one of which A is larger than the others B, by 
Impenetrable partitions 12 rising from the bonom 

110 of the plete 1 0 and crossing each other at right 
enc.!es. The sl2e and number of the compartments 
can be chosen at will. Compartment A 1c primarily 
intended for morphological studies, but may 
alternatively be used for other tests, wherea6 

1 1 5 compartments B are primarily Intended for 
metabolism tests. On the bottom of each 
compartment B there Is e slightly buffered or 
unbuffered, solidified growth medium 1 3, e.g, en 
acar medium, suitable for eech test The agar 

1 20 medium 5 may or may not contain en Indicator; 
alitmetlvely, the Indicator may be edded sfter 
incubetlon. 

In use of the plate, the agar medium is 
inoculaied with e suitable a mount of a suspension 

1 2t of the microorganism to be tested. After 
inoculation, any tablets containing nutrients 
necessary for the growth of the microorganisms 
io be tested, and pharmacologically approvebfe 
filing substances and binders, may be eppHed to 
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the agar medium with the eld of e dispenser, 
which may oe of any known type suited to the 
plate. 

The number end kind of tests may be varied bs 
5 required for identification of the type of 

microorganism concerned. This Is accomplished 
by varying the culture medic used according to 
The Invention end the tafclers gppfi&d To these 
solidified media. 
10 In testing yeasts, for instBnce. the culture 
medium In compartment A for morphological 
testing is suitebly a corn meal agar of generally 
known type, but other media of low nutritional 
va^ue mey also be used. This Is preferably a 
1 5 complete culture medium, usually the onh/ 
complete culture medium In the Identification 
system and does not require £ny tablet to be 
added. Suitably compartment A Is of 3 sbe such 
that there is Just room In the compartment for o 
20 cover-gless, so that microscopy can be performed 
directly in the plate end no seperste preparations 
need be made for thet purpose. To facilitate 
microscopy, known colouring agents may be 
added to the medium. 
25 One or more of the compartments B ere 

intended to be used for carbohydrate metabolism 
tests. The culture media for the carbohydrate 
tests and a control ten generally consist of egar, 
en Indicator end a buffer. As an Indicator there 
30 may be uted any pH-incficator sensitive to ecid 
formation end decrease of pH below 5.5, e.g. 
btomcresol purple or bromthymol blue. The pH of 
the medium is adjusted to the middle of the 
colour ronge of the Indicator, and the medium Is 
35 slightly buffered egalnst occasional variations of 
pH, e.g. vwhh E — 10 mM phesphete buffer. 

One or more of the other compartments B are 
Intended to be used to test nitrogen metaboll&m. 
especially the ability to utilize nitrate and the 
40 emmontiim ion in nitrogen metabolism. For this 
purpo>e b culture medium is generally used which 
contains eger end an Indicator, for Instance 
bromthymol blue, end the pH Is conveniently 
adjusted to between blue end yellow, e.g. to pH 
45 6.4. 

A further tert which can be performed in one or 
more of the compartments Is the ureese test. For 
this the culture medium generally contains o&ar 
and an Indicator, e.g. phenol red and the pH is 

50 conveniently adjusted to 6.9. 

We have found that the above-mentioned A 
tests ere very often sufficient to p/ovide full 
Identification. Accordingly a preferred 
Identification system reouhes onlyfcur different 

55 culture rr.eele. of which only one. the morphology 
medium. Is compieie. The other media lack 
nutrients; Thus the growth of contaminants is 
effectively rest reined. 

Since only f 0 ur different media are requited, 

60 this Identification method ib much less laborious 
than other known methods, where different 
culture medio must be prepared for each separate 
test At th« eeme time the et ability of th« rr.edie 
used in this system l£ better and the phases of 

65 work are fewer. An Indicator need not necessarily 



be contained In the medium but can be added, 
e.g. pipetted, to the came after incubation. 

Other necessary components of the test 
substrates — such as carbon source, nitrogen 

70 source, trace elements, and vitamins — are 

conveniently contained in tablets which, together 
with the medium In the plete, constitute the 
whele growth-maintaining system. Eech tablet 
conteins the nutrients necessary for the growth of 

7 5 the microorganisms to be tested (e.g. the 

components of the media used in Wlckerhem's 
broth tube method), the substance whose effect 
on the microorganism Is to be tested, e.g. 
carbohydrate, and inert filler materiel. The letter 

BO may be eny pharmacologically usable tablet — 
filter material which during cultivation release* 
the components* required for growth onto the 
medium In the plate. Suchmaterlels are, for 
Instance, cellulose and its derivative©, Binders, 

£5 such as pleatlcs products suitable for 

pharmecologlcal purposes, mey be used to 
Improve the firmness of the tablets and facilitate 
their preparation. 

A suitable composition for e tablet for testing 
90 cs rbohydrete metabolism In percentages by 

weight. Is ss follows: carbohydrate 12,7 — 25.496. 
nutrients necessery for the growth of the 
. microorganism — e.g. Dlfco Yeest Nitrogen 
eese— 4.3%. filler material 60.6— 74.E%, end 
95 binder 9.5%; 

In the preparation of carbohydrate tablets 
various crystallizing solid monosaccharide*, 
dlsacchatldes, oligosaccharides and 
polys eccherldes, or some other solid carbon 
TOO sources, mey conveniently be used as 
carbohydrate source. 

For the control test in carbohydrate 
metebcllsm a teblet Is prepared which contain© ell 
the components except the carbohydrate. This 

1 OB tablet Is also suitable for testing carbon sources 
which do not crystallize, such es ethanol or 
glycerol. To that end a tablet which does not 
cont&in carbohydrate Is placed In the respective 
section of the dish, and an appropriate amount of 

\'\0 s carbon source In a physiologically tolerable 
concentration Is pipetted onto the tablet. For 
Instance, eihanol or glycerol maybe used in 20% 
by weight solution, In which cese the suitable 
amount will be 50 /il/tablet. 

115 A suitable composition of e teblet containing 
nitrate, ammonium, or urea for testing nitrogen 
metabolism Is, in percentegee by weight nitrogen 
source 2.1%. necessary nutrients — e.g. Dffco 
Yeast Carbon Base — 3.0% : filler material 65.0%, 

120 binder 9.5%, 

A preferred basic assortment of tablets for use 
with a single plete Bccordlng to the Invention 
consists of tablets for the following purposes: 
positive control of nitrogen source |NHJ a S0«, 

126 nitrate, carbohydrate control (without 

carbohydrate), glucose, maltose, saccharose. 
Inositol, lactose, cellobio»e. reffinoee, melibioee, 
er/thrltol. xylose, dulchol, trehalose, and urea. 
Substences may be added to or omitted from this 
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list cs required for the identification of the 
mtcrooTQcnism In question. 

The teblets are preferably pot in place on the 
piste with the eid of a dispenser designed fend 
5 mede especially for this plete. Such e dispenser 
hS6 a tube for each different type of tablet so that, 
at 3 tingle pressing of the dispenser. each tablet 
comee into Its proper piece on the plaie. The 
tablet components are preferably compressed 
10 into tablets of a fi*ed weight end hard enough not 
to decompose on the culture medium when 
moistened. 

The method described here offers considerable 
advantages In its preferred embodiment The 

1 5 amount of materiel, end the handling of the 

materiel. Is reduced, at all the tests ere performed 
in the some plete Intte&d of eech In a seperete 
ten tube. Storage, incubation, end wonVJng specs 
Is saved, and the tests are more repld end more 

20 relieble. Preparations for the tests are easier and 
quicker, since ihe whole pl£te can be prepered et 
once and In the seme position. Only four culture 
media ere required. Instead of on© modlum for 
each tttsi tube. The preparation of tablets le 

25 simple end quick. No easily contaminated nutrient 
solutions ere required, and so the really 
troublesome task of preparing and sterilizing 
these solutions (e.g. steriltaetlon of sugar 
solutions by filtration) Is avoided; tablets need not 

30 necessarily be sterilized at long as thB preparation 
procedures ere sufficiently aseptic. Dr>Ing of filter 
paper discs, pipetting of solutions, etc., Is *vclded. 
The risk of contamination is smaller as the system 
contains no complete cutture medium except one 

36 for the morphological te>6t. Plates end teblet6 can 
be kept at room temperature. The identification is 
rapidly performed, end the results can be reed 
after Inoculation of the plete. 

The following examples lltustrT-te how The 

40 invention 1c applied to Identification of ye*sU, 
ectlnomycetes, and becterle. 

Example 1 

A yErtrt from a clinical semple wes cultuied 
pure on Scbourcud agar. A suspension of one or 

45 two yefcst colonies wes prepared In tterlle, 

distilled weter.The suspension was inoculated on 
corn meal tiger in one compartment of a plete as 
shown in the accompanying dtewlngs with a 
needle by scratching the surfece from edge to 

BO edge. One end of the scratch was covered with a 
sterile cover-glass and the other end was left 
uncovered. Into all other sections of the plate two 
drops of the came yeest suspension were piperied 
with a Parteur pipette. The yeest suspension wei 

55 kept Dt room temperature for future need. Tht- 
tobletc wc-rethen epplled to the culture meo'Ie in 
their respective compartments with the sld ot a 
dispenser designed for that purpose, The plate 
was placed, right tide up, in an Incubator et 2 6 C C. 

60 After two and three days the growth on the 
corn meei agar wes microscoped directly in the 
plete. using 700x magnlflcetlon end bright field 
illumination. It wss found that the yeaet formed 
hyphee. but ch la mydos pores and aahrospoits die 



85 not occur. The other tests gave the following 
results: After three deys* incubation, the positive 
nitrogen control was positive. The yeast grow on 
the medium, and the colour of the medium was 
yellow, as h should always be. The nitrate test 

70 wae ne gative, i.e. the colour of the medium was 
yellow. The carbohydrate control had. as it should, 
the oiiginal dark green colour. Of the sugars 
gluccse, maltose, secchBrose, xylose and 
trehalose were positive; other sugars and uree 

76 were negative. 

The results Indicated thot the yeast wes either 
Can dJdo nbolotmhns or Csndfds psrepsffo&fs. By a 
fermentation test it wee confirmed that the yeast 
was C.parspsilosis. 

80 Example 2 

From the milk of e cow suffering from chronic 
mastitis, e yeast was Isolated and cultured pure. 
For Identlficetion of the yeBst, the method 
described In Example 1 wee used. The preparatory 

65 measures were the same as in Example 1. 

For reeding of the results, the microbial growth 
was microscoped directly on the com meal agar 
after two days' Incubation. The yeast formed 
hyphae end pseudohyphae, end arthrospores 

90 were formed from the hyphel tips by 

fragmentation. Nitrogen end carbohydrate 
controls gave the right reBdions, which showed 
that the plate and the semple were fit for use. 
The nitrate test was negative. Of the sugars 

95 glucose, lactose, xylose snd dulcitol were 

positive; maltose, saccharose, inositol, celloblose, 
raffinose, mel'blose. erythrhol and trehalose were 
slightly positive. Urea was positive. 

Example 3 

1 00 A yeest wes isolated from tainted orange Juice 
and cultured pure. The yeest was identified by the 
method of Example 1 . The preparatory measures 
were also the seme as in Example 1. 

The yeest formed pseudohyphae on corn meal 

1 05 agar. Other results seen after four days: The 
controls were alright. The nitrete test was 
positive. Of the sugars gluccse, maltose, 
saccharose, ocllobiose, tafflnose. erythrhol end 
trehalose were clearly positive -.xylose was slightly 

1 10 positive; Inositol, lertose, meliblose and dulcitol 
were negative. Urea was positive. 

The yeast wes therefore Identified as 
Hansenuh enomefa. 

Example 4 

115 . The ability of Eschcrichlo coti beet erl a 

fiorogroup 014 9) to assimilate carbohydrates and 
reduce nitrate as well as their urease production 
were studied with the Identification syetem 
according to the Invention. 

*i 20 £. coll was incubated overnight In e nutrient 
broth at 37 °C. The bacterial growth wbs isolated 
fiom the medium by cerrtrifugat'on and 
suipended to origmel volume in sterile, distilled 
water. As In the identlflcstlon of yeeste. one drop 

125 of the suspension was pipetted to each culture 
medium in e plate according to the Invention after 



4 



GB 2 037 811 A 4 



which the respective teblets were edded tn the 
menner explained in E>emple I.The plates were 
intubated overnight at 37°C.The results were 
reed es In the identification of yeaets. 
6 B. co// (serogroup 01 4S) reduced the nitrate to 
nit/Ite (red colour upon eddition of 8 drop of 
sulfanillc acid and alphanephthylamlne). tt did not 
form urease; It did assimilate glucose, maltcse, 
lactose, rsffincse, m£li~biose. *ytose end 

10 trehelose, but not saccharose, inositol, celloblcse, 
erythntol or dulcltol. The positive end negative 
reactions were deer end corresponded to these 
described In the literature. 

The system is suitable for studying the 

1 5 properties mentioned above, on the basis of 
which Escherichia coli, and particularly 
EmerobacteriBceae streJns, are identified. 

Example 5 

An Identification system according to the 
20 invention wes used for identifying Streptcmycas 
strains by studying their ability to utilize 
carbohydrates snd nitrate and to pioduce urtese. 

Of b culture of streptomycete Isolated from the 
mud of 3 lake bottom end kept on fcodfum 
26 c£seln£te fcgar slanting surface, a suspension was 
mErie in rterlle, distilled water, as described 
ebove for yetsts. A drop of the suspension was 
pipetted to each agar surfece In a piste according 
to the Invention, and the corresponding tablets 
30 were added In the menner described In Lxemple 
1-The plate was kept for ten days at 2 5°C, after 
which the results were reed. 

The strain under study grew on corn meet egar, 
forming hyphae end small green cefcraes. The 
3 6 strfcin utilized nitrate effectively- but the 

hydroly2£tlon of urea wsc poor, Furthermce, lhe 
strain ESiimileted blithe twelve CBrbohydretet. 
i.e. pluccse. maltose, saccharose, Inositol, laciese, 
cellobicse, raffinose. mellblose. erythrltol. xylose, 
40 dulcltol Bnd trehalose. 

The Ccffcohydrste and nitrate teste were very 
clearly positive. 

In one embodiment the Invention mey be 
tege'ded es a method for the Identification of 
46 miciooQBnlsms by the use of carbohydrate snd 
nitrogen metebollsrn tests, the urea test end by 
studying the morpnology, all the tests being 
performed In a handy container with s plurality of 
compartments, one compartment ol which is 
B0 used for the morphological test bnd comalns the 
only complete culture medium, while the other 
compartments contain vsrious buffered or 
unbuffered solid agar medie. with or without an 
indicetor for the carbohydrate ^nd nittogen 
65 metabolism teets end the urea ttst, which method 
iEves time and room, Is easy to perform, 
cuerantees better stability (preservabiliiy) end 
makes a more vertatlle use potable by being 
eppHctb'e to the identification of e very wide 
60 variety of microorganisms and being applicable to 
the performance of a very wide variety of 
carbohydrate and nitrogen metabolism tests 
merely by changing the constituent6 ot the tablets 
placed on the solid media in the container with 



65 the plurality of compartments, the method being 
characterized In that the solid media Jot the 
carbohydrete end nitrogen metabolism tests and 
the urea test do not contain the nutrients 
necessary for the growth of microorganisms and 

70 that etter inoculation with the microorganism 
there tre placed on these solid media tablets 
which do or do not contain the carbohydrate, 
nitrogen or urea substances to be tested, ell the 
other nutrients necessary for the growth of the 

76 microorganisms and pharmacologically 

accepteble cxclpTent(s) (fillers) end binder(s). 

Claims 

1. A device for use in the identification of 
microorganisms by studying their growth under 

80 different circumstances, comprising 8 plate 

subdivided into several Isolated compartments at 
leest some of which conteln 8 solid medium on 
which e microorganism to be Identified can grow 
after the addition of one or more nutrients. 

E5 whereby the effect of adding different possible 
nutrients for microorganism metebolisrn can be 
studied. 

2. A device as claimed In claim 1 wherein at 
leaet one of the compertments contains a solid 

90 medium containing all the nutrients necessary for 
mlcroorgBnlsm growth, whereby the morphology 
of the microorganism can be studied. 

3. A device as claimed In clelm 1 or 2 wherein 
one or more of the tolid medie lacking one or 

95 more nutrients contain en indicator for indicating 
the results of the study on the effect of eddlng a 
particular candidate nutrient. 

4. A device as clelmed in eny of claims 1 to 3 
wherein the solid medium Is e buffered or 

100 unbuffered agar medium. 

5. A kit for use in the identification of 
microorganisms comprising 6 device SS claimed 
in eny of claims 1 to 4 and « plurelity of tablets 
each containing one or more nutrients end/or 

1 05 candidate nutrients for the growth of the 

microorganism, optionally a binder end/or e filler 
snd optionally anindicetor for Indicating the 
results of the study on the effect of adding a 
particular candidete nutrient 

110 6. A method of Identifying a microorganism 
employing e kit as claimed in clelm 5, comprising 
Inoculeting the solid medie in the compertmentE 
with the microorganism to be Iden lifted; studying 
the morphology of the microorganism growing in 

1 15 £t le^st one of the compartments In the presence 
of alt the necessary nutrients for Its growth; 
adding the tablets to compartments containing 
solid media lacking one or more nutrients, the 
tablets being selected so that after their eddtilon 

120 « n d the addition of any nonsolid candidate 
nutrient Bach compartment {other than any 
desired control compartment) has all the 
necessary nutrients for microorganism growth 
except that in some compertments a candidete 

1 25 nutrient Is present Instead of nutrient, a variety of 
different candidete nutrients being used In 
different compartments; and studying the effect 
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on microorganism growth of the candidate 
nutrients, 

7. A method 36 claimed in claim 6 wherein the 
candidate nutrients comprise at least one 

5 candidate nutrient for studying the carbohydrate 
metebolltm of the microorganism and at least 
one cirdidcte nutrient for studying the nitrogen 
metabolism of the microorganism. 

8. A method es claimed in claim 7 wherein the 
1 0 studies fire confined to the morphology, and 

cerbohydrete metabolism, nitrogen meiabcllsm 
end urease tests. 

9. A method es delrned in claim 7 or 8 wherein 
for the cerbohydrete metabolism testis) the solid 

1 6 medium in the appropriate companment(s) Is 
buffered to a pH of E.5 with 5 — TO rr.M 
phosphate buffer and bromcresol purple or 
btomthymol blue is used es Indicator of the effect 
of the candidate cerbohydrete nutiient(s). 

20 1 0. A method es claimed in eny of claims 7 to 

9 wherein the tablets used in the csrbohydtete 
metabolism testis) comprise candidate 
Cerbohydrete 12.7 to 25.4 wt.%. other nutrlent(s) 
neccs&ery tor the growth ot the microorganism 

25 4.3 wt.%, filler 60.6 to 74.5 wt.%, end binder 9.5 

1 1 . A method es claimed In Bny of claims 7 to 

10 wherein a carbohydrate control test Is 
conducted using a cerbohydrete control tablet 

30 which does not contein carbohydrate. 

12. A method es claimed in sny of claims 7 to 

11 wherein the cendldete cerbohydrate nutrients 
ere selected from monosaccharides, 
dlsaccherldes, origoteccherides and 

36 polysaccharides, 

1 3. A method es clrjlmtd In Bny of clelm6 7 to 

12 wherein a non-solid canriidtte cerbohydrate 
nutrient Is tested in et Its&t one compartment, a 
carbohydrate control tablet wh!ch doee not 

40 contein cerbohydrete being added to thet 
compertment and the non-solid candidete 
nutrient being added separately. 



14. A method es cleimed In any of clelms 7 to 
1 3 wherein for the nitrogen motabolism test(s) 

45 the pH of the solid medium in the appropriate 
cornpcnmeni(s) Is adjusted to 6.4 end 
bromthymol blue is used es Indicator of the effect 
of the candidate nitrogen nutrients). 

1 5. A method cs claimed tn eny of clelms 7 to 

60 1 4 wherein the tablets used in the nitrogen 
rnetsboiism tests comprise candidate nitrogen 
source 2.5 wt.%, other nutrlent(s) necessary for 
the growth of the microorganism 3.0 wt.%, filler 
85.0 wt% end binder 9.5 wt.%. 

66 1 6. A method as claimed In eny of claims 7 to 
1 5 wherein a urease test Is conducted, the solid 
medium In the appropriate compartment has e pH 
of e.9, and phenol red is used es en Indicator of 
the result ot the ureese test. 

60 1 7. A method as claimed In any of claims 7 to 
1 6 wherein a ureese test Is conducted and the 
teblets utfcd for the test comprise urefi 2.5 wt.%, 
other nutrlentts) necessary for the growth of the 
microorganism 3.0 wt.96, filler 85 wt.% end binder 

55 9.5wt.%. 

1 8. A method ac claimed In any of claims 6 to 
1 7 wherein, for at leest one compartment, en 
indiceior for Indicating the effect of the candidate 
nut/Ients h added to the surfece of the solid 

7 0 med'a after culture end Is- not present initielly In 
the solid media. 

1 9. A method es claimed in any of claims 6 to 
1 8 wherein the tablets contain cellulose or s 
cellulose derivative as filler. 

75 2 0. A method as claimed in eny of claims 6 to 
1 9 wherein the teblets contain 2 plastics product 
as binder, 

2 1 . A method for Identifying mlcroorgenltms 
using e device as claimed in clelm 1 and carrted 

80 out substentlelly as hereinbefore described or 
exemplified. 

22. A device substantially as illustrated ?n end 
described with reference to the accompanying 
drawings. 
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